Harary's edge reconstruction conjecture states that a graph G = (V; E) with at least four edges is uniquely determined by the multiset of its edge-deleted subgraphs, i.e. the graphs of the form G − e for e ∈ E. It is well-known that this multiset uniquely determines the degree sequence of a graph with at least four edges. In this note we generalize this result by showing that the degree sequence of a graph with at least four edges is uniquely determined by the set of the degree sequences of its edge-deleted subgraphs with one well-described class of exceptions. Moreover, the multiset of the degree sequences of the edge-deleted subgraphs always allows one to reconstruct the degree sequence of the graph.
Introduction
All graphs will be ÿnite, simple and undirected. For a graph G =(V; E), the deletion of an edge e ∈E produces an edge-deleted subgraph of G and the multiset of the edgedeleted subgraphs of G is the edge deck of G. The vertex-deleted subgraphs and the vertex deck of a graph are deÿned similarly.
The decks of a graph play a central role in the theory of reconstruction which is motivated by two famous open conjectures: Kelly [4, 5] and Ulam's [7] vertex reconstruction conjecture which states that a graph of order at least three is uniquely determined (up to isomorphism) by its vertex deck and Harary's [2] edge reconstruction conjecture which states that a graph with at least four edges is uniquely determined by its edge deck. For detailed information on these conjectures we refer the reader to Bondy's survey [1] .
It has been shown that two graphs with the same edge (vertex) deck share many properties. The edge version of a fundamental lemma due to Kelly [5] implies, for example, that two graphs with at least four edges and the same edge deck have the same degree sequence. Manvel [6] generalized this by proving that already the set of the edge-deleted subgraphs is su cient to determine the degree sequence of a graph with at least four edges.
In the present note we will further generalize this result by showing that the degree sequence of a graph with at least four edges is uniquely determined by the set of degree sequences of its edge-deleted subgraphs with one well-described class of exceptions. Moreover, the multiset of degree sequences of the edge-deleted subgraphs always allows one to reconstruct the degree sequence of the graph.
We need some notation and terminology. Let G =(V; E) be a graph. The degree of a vertex u in G will be denoted by d(u; G). The set of edge-deleted subgraphs of G will be denoted by E(G), i.e. E(G)={G − e | e ∈E}.
It is convenient for our purposes to deÿne the degree sequence of a graph G as the mapping d G : N 0 ={0; 1; 2; 3; : : :} → N 0 with d G (i)=|{v ∈V (G)|d(v; G)=i}| for i¿0. This deÿnition slightly di ers from the one given in [3] , but carries the same information. To wit, if d G ( )¿0 and d G (i) = 0 for all i¿ , then G has maximum degree , order i=0 d G (i), and size For two positive integers i and j an edge uv is called a i-edge of G, if i ∈{d(u; G); d(v; G)}, and it is called a i; j-edge of G, if {i; j} = {d(u; G); d(v; G)}. A graph is said to be of type i, if all of its edges are i-edges. A graph is said to be of some (no) type, if there is some (no) integer i such that the graph is of type i.
Let e be an i; j-edge of the graph G.
Hence d G−e =d G + i + j where for k¿1, k : N 0 → Z ={0; ±1; ±2; : : :} is the mapping deÿned by k (k − 1)=1, k (k)=−1 and k (l)=0 for l ∈N 0 \{k − 1; k}. Note that every mapping f : N 0 → Z has a unique linear decomposition in terms of the i 's.
To illustrate these notions we consider the pair of graphs G and H in Fig The exposition of our results naturally splits into three parts. In Section 2 we will consider the degenerate case of graphs G for which |D(G)|= 1. Then, in Section 3, we consider graphs that are of no type. If G is of no type, then D(G) has enough structure to determine d G . Finally, in Section 4, we consider graphs G of some type with |D(G)|¿2. Our results entirely settle the question when D(G) uniquely determines d G for some graph G. 
Graphs G with |D(G )| =1

It is obvious that |D(G)|=
Proof. If all edges of G are As d 1 and d 2 are uniquely determined, we obtain that
This completes the proof.
Note that the following corollary contains the case of regular graphs. The straightforward proof is left to the reader.
Corollary 2. Let G be a graph with at least four edges.
Graphs of no type
Theorem 3. Let G be a graph with at least four edges. Proof. In view of Corollary 2, we can assume that |D(G)|¿2. We ÿx an arbitrary element f 1 =d G + i1 + i2 ∈D(G) and consider the set D = {f 1 − f|f ∈D(G); f = f 1 }: All elements of D have a unique minimal linear decomposition using either two or four i 's. If f = i1 + i2 − i3 − i4 for some f ∈D , then there exist edges e 1 and e 2 in G such that e 1 is incident with vertices of degree i 1 and i 2 , respectively, and e 2 is incident with vertices of degree i 3 and i 4 , respectively, with {i 1 ; i 2 }∩{i 3 ; i 4 } = ∅. Hence, G is of no type, f determines {i 1 ; i 2 } and f 1 and {i 1 
We can now assume that f = i − j with i ∈{i 1 ; i 2 } for every f ∈D . This implies that each edge of G is incident with a vertex of degree i 1 or a vertex of degree i 2 .
Therefore, either G is of type i 1 or i 2 or G is of no type and there exist edges e 1 , e 2 and e 3 in G such that e 1 is incident with vertices of degree i 1 and i 2 , respectively, e 2 is incident with vertices of degree i 1 and i 3 , respectively, and e 3 is incident with vertices of degree i 2 and i 3 , respectively, with |{i 1 ; i 2 ; i 3 }|=3.
If G is of type i 1 or i 2 , say i 1 , then f = i2 − j for every f ∈D . If G is of no type, then f 1 = i1 − j and f 2 = i2 − j for some f 1 ; f 2 ∈D . Therefore, we can di erentiate between these two possibilities. Moreover, if G is of no type, then D determines {i 1 ; i 2 } and f 1 and {i 1 ; i 2 } determine the degree sequence d G of G as above.
Graphs G of some type with |D(G )|¿2
The following theorem gives a complete description of the pairs of degree sequences of graphs G and H with d G = d H and D(G)=D(H ). By Theorem 3, these graphs are necessarily of some type.
Theorem 4. Let G and H be graphs with at least 4 edges such that d G = d H and D(G)=D(H ). Then G is of type i and H is of type j, for some i; j ∈N with i¿j, |D(G)|=|D(H )|¿2, and either (i) i¿3, j =i − 1, and there is some k ∈N 0 such that
if l =0; 0 else and G has exactly one i; i-edge and H has exactly one (i − 1); (i − 1)-edge or (ii) i =2, the connected components of G are one path on 4 vertices, '¿1 paths on 3 vertices, and d G (0)¿1 isolated vertices, and the connected components of H are one path on two vertices, ' + 1 paths on 3 vertices, and d G (0) − 1 isolated vertices.
Proof. By the results of Section 2, we have that |D(G)|= |D(H )|¿2 and, by the results of Section 3, we have that G is of type i and H is of type j for some i; j ∈N.
Therefore, f 1 − f 2 = i1 − i2 = j1 − j2 which implies that i 1 = j 1 , i 2 = j 2 , and
Hence i = j and we may assume without loss of generality that j¡i.
Let n l =d G (l) for all l¿0. Since G is of type i, we have that
We assume that j6i − 2. Since H is of type j and 
By (1) and (2), we have
which implies that n l = 0 for all j¡l¡i.
the graph H has a j; (i − 1)-edge. Since G has no i; (i − 1)-edge, this yields that
which is a contradiction. This implies that j = i − 1. Let m G be the number of i; i-edges of G and let m H be the number of (i −1); (i −1)-edges of H . As above, we obtain
and
which implies
We have that n i ¿2, since otherwise G would be a star contradicting
which is a contradiction. If m H = 0, then
which is a contradiction. Hence m G ; m H ¿1. If i = 2, then (6) yields 2n 2 − n 1 = 2. Together with (4) this implies that n l = 0 for l = ∈ {0; 1; 2} and m G =m H = 1. Hence, G consists of one path on 4 vertices, '¿1 paths on three vertices, and n 0 isolated vertices and H consists of one path on 2 vertices, ' + 1 paths on three vertices, and n 0 − 1 isolated vertices.
If i¿3, then (6) yields that n i−2 62: If n i−2 61, then d H (i − 2) = 0 and n i−2 = 1 and
which is a contradiction. Hence n i−2 =2. By (6), we have that
This equality has the following integer solutions
for some k¿0. By (4), we have that n l = 0 for l = ∈ {0; i − 2; i − 1; i}. Furthermore, by (6), we have that m G =m H = 1 and the proof is complete.
The graphs with the degree sequences described in Theorem 4 are not uniquely determined for i¿4 and k¿1. (If k = 0, then the graphs are the uniquely determined, see e.g. Fig. 1 for the case i = 3).
We have the following corollary.
Corollary 5. Let G be a graph with at least four edges.
(i) The multiset D m (G) of the degree sequences of the edge-deleted subgraphs of G uniquely determines the degree sequence of G. (ii) (Manvel [6] ) E(G) uniquely determines the degree sequence of G.
Proof. Trivially, if D(G) uniquely determines d G , then also either D m (G) or E(G) does. Hence we assume that D(G) does not uniquely determine d G .
By Theorems 3 and 4, G is either of type i for some i¿2 and has the ÿrst degree sequence d 1 given in Theorem 4 or G is of type i − 1 and has the second degree sequence d 2 given in Theorem 4.
We have seen in the proof of Theorem 4 that D(G) uniquely determines d 1 + i = d 2 +
